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No. speed feed depth  Diameter RPM Ra Rq Rt
(m/min) (mm/rev) (mm) (mm) 1 2 3 (ave) 1 2 3 (ave) 1 2 3 (ave)

1 150 0.4 0.5 666 4.09 4.36 5.45 4.63 5.44 5.73 6.84 6.00 37.93 42.68 50.32 43.64
2 150 0.1 0.5 666 3.51 4.67 3.34 3.84 4.62 5.79 3.97 4.79 29.48 30.94 23.23 27.88
3 300 0.1 0.5 1336 3.27 3.58 3.65 3.50 3.87 4.37 4.50 4.25 18.86 28.56 20.70 22.71
4 300 0.4 1 1346 4.18 4.78 3.46 4.14 5.35 6.27 4.28 5.30 40.27 42.39 22.86 35.17
5 300 0.1 1 1350 2.78 3.56 3.41 3.25 3.35 4.55 4.85 4.25 19.81 24.47 28.97 24.42
6 300 0.4 1 1331 3.71 4.52 4.4 4.21 4.39 5.58 5.53 5.17 25.67 36.87 33.99 32.18
7 150 0.4 1 667 4.86 3.19 3.65 3.90 5.87 4.04 4.80 4.90 36.54 27.35 32.02 31.97
8 150 0.4 0.5 663 4.4 4.37 5.43 4.73 5.68 5.58 6.69 5.98 37.30 60.01 40.98 46.10
9 150 0.1 1 673 3.8 3.96 3.69 3.82 4.70 5.12 4.54 4.79 27.72 41.03 31.71 33.49
10 150 0.4 1 667 1.95 6.84 3.23 4.01 2.41 8.58 3.9 4.96 13.37 56.32 27.53 32.41
11 300 0.4 1 1336 3.37 3.74 4.75 3.95 4.37 4.66 6.4 5.14 35.45 28.83 55.27 39.85
12 300 0.4 0.5 1354 4.18 3.85 3.13 3.72 5.11 5.28 4.04 4.81 27.41 41.29 30.62 33.11
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No. speed feed depth  Diameter RPM Ra Rq Rt
(m/min) (mm/rev) (mm) (mm) 1 2 3 (ave) 1 2 3 (ave) 1 2 3 (ave)

13 300 0.1 0.5 1326 2.99 3.61 3.77 3.46 3.74 4.75 4.49 4.33 20.83 26.10 28.15 25.03
14 150 0.1 0.5 679 4.13 3.78 2.21 3.37 4.95 4.89 2.67 4.17 27.26 33.86 15.60 25.57
15 150 0.1 1 673 4.67 3.32 4.75 4.25 5.51 4.08 5.74 5.11 26.85 24.15 40.98 30.66
16 300 0.1 0.5 1333 3.9 4.23 3.82 3.98 4.87 5.52 4.60 5.00 29.36 38.87 34.10 34.11
17 150 0.1 1 662 3.93 3.96 3.76 3.88 4.82 4.70 4.45 4.66 30.50 20.12 21.65 24.09
18 300 0.4 0.5 1350 4.64 4.04 3.91 4.20 5.64 5.52 4.90 5.35 37.28 54.21 31.69 41.06
19 300 0.4 0.5 1351 3.7 4.23 4.58 4.17 4.69 5.58 6.14 5.47 29.45 37.70 40.35 35.83
20 150 0.1 0.5 673 3.68 4.31 3.11 3.70 4.26 5.18 3.81 4.42 31.49 23.43 20.65 25.19
21 150 0.4 0.5 674 5.42 5.08 5.13 5.21 6.78 6.78 6.52 6.69 34.90 43.46 38.18 38.85
22 150 0.4 1 677 3.92 4.58 5.02 4.51 4.85 5.72 6.2 5.59 29.96 35.87 50.5 38.78
23 300 0.1 1 1334 2.78 3.48 2.68 2.98 3.38 4.51 3.34 3.74 20.23 22.28 20.29 20.93
24 300 0.1 1 1326 3.1 2.82 3.39 3.10 4.25 3.71 4.55 4.17 38.11 26.17 28.58 30.95
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No. speed feed depth RPM Dia  ���	���� Dia G�������
(m/min) (mm/rev) (mm) (rev/min) 1 2 3 (ave) 1 2 3 (ave) Exp. Dim. Err.

1 150 0.4 0.5 666 71.68 71.72 71.67 71.69 70.98 70.97 70.99 70.98 70.69 0.29
2 150 0.1 0.5 666 71.58 71.57 71.56 71.57 70.78 70.75 70.79 70.77 70.57 0.20
3 300 0.1 0.5 1336 71.47 71.44 71.5 71.47 70.37 70.35 70.41 70.38 70.47 -0.09
4 300 0.4 1 1346 70.96 70.94 70.95 70.95 68.80 68.76 68.84 68.80 68.95 -0.15
5 300 0.1 1 1350 70.72 70.71 70.77 70.73 68.65 68.69 68.70 68.68 68.73 -0.05
6 300 0.4 1 1331 71.75 71.73 71.7 71.73 69.54 69.60 69.58 69.57 69.73 -0.16
7 150 0.4 1 667 71.63 71.68 71.65 71.65 69.91 69.94 69.92 69.92 69.65 0.27
8 150 0.4 0.5 663 72.07 72.04 71.99 72.03 71.28 71.24 71.25 71.26 71.03 0.23
9 150 0.1 1 673 70.87 70.89 71.07 70.94 69.12 69.15 69.16 69.14 68.94 0.20
10 150 0.4 1 667 71.52 71.6 71.52 71.55 69.89 69.86 69.8 69.85 69.55 0.30
11 300 0.4 1 1336 71.53 71.46 71.5 71.50 69.29 69.31 69.32 69.31 69.5 -0.19
12 300 0.4 0.5 1354 70.49 70.5 70.56 70.52 69.8 69.78 69.79 69.79 69.52 0.27
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No. speed feed depth RPM Dia  ���	���� Dia G�������

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 (ave) 1 2 3 (ave) Exp. Dim. Err.
13 300 0.1 0.5 1326 71.96 72.03 72.07 72.02 71.07 71.07 71.05 71.06 71.02 0.04
14 150 0.1 0.5 679 70.36 70.32 70.25 70.31 69.57 69.54 69.55 69.55 69.31 0.24
15 150 0.1 1 673 71 70.93 71.02 70.98 69.21 69.22 69.21 69.21 68.98 0.23
16 300 0.1 0.5 1333 71.58 71.61 71.68 71.62 70.58 70.54 70.55 70.56 70.62 -0.06
17 150 0.1 1 662 72.19 72.16 72.14 72.16 70.43 70.41 70.40 70.41 70.16 0.25
18 300 0.4 0.5 1350 70.8 70.71 70.72 70.74 69.61 69.61 69.60 69.61 69.74 -0.13
19 300 0.4 0.5 1351 70.63 70.71 70.67 70.67 69.53 69.53 69.51 69.52 69.67 -0.15
20 150 0.1 0.5 673 70.82 70.83 71.05 70.90 70.15 70.16 70.17 70.16 69.90 0.26
21 150 0.4 0.5 674 70.88 70.79 70.81 70.83 69.69 69.70 69.64 69.68 69.83 -0.15
22 150 0.4 1 677 70.54 70.62 70.54 70.57 68.79 68.81 68.85 68.82 68.57 0.25
23 300 0.1 1 1334 71.62 71.54 71.53 71.56 70.52 70.52 70.51 70.52 70.56 -0.04
24 300 0.1 1 1326 72.05 72.02 72.04 72.04 70.12 70.13 70.14 70.13 70.04 0.09
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No. speed feed depth RPM Ra(µm.) Rq(µm.) Rt(µm.)
(m/min) (mm/rev) (mm) (rev/min) 1 2 3 Ra(ave) 1 2 3 Rq(ave) 1 2 3 Rt(ave)
1 300 0.08 1 1322 4.32 3.04 4.63 4.00 5.29 3.72 6.24 5.08 29.86 27.02 74.37 43.75
2 300 0.08 1 1322 5.61 4.69 2.73 4.34 6.97 5.51 3.50 5.33 44.18 39.40 23.96 35.85
3 300 0.08 1 1323 4.26 3.38 4.65 4.10 5.27 4.20 5.69 5.05 40.86 27.21 37.39 35.15
4 300 0.08 1 1357 5.01 2.98 3.13 3.71 6.20 3.80 3.92 4.64 38.37 20.33 24.18 27.63
5 300 0.08 1 1346 2.79 3.56 3.95 3.43 3.51 4.47 4.98 4.32 30.55 25.84 31.19 29.19
6 300 0.08 1 1344 2.95 4.55 3.64 3.71 3.69 5.57 4.58 4.61 27.31 41.11 25.70 31.37
7 300 0.08 1 1353 3.15 4.94 4.04 4.04 3.77 6.17 4.85 4.93 21.38 43.25 24.24 29.62
8 300 0.08 1 1350 2.58 3.93 2.7 3.07 3.15 4.76 3.44 3.78 18.78 29.14 27.74 25.22
9 300 0.08 1 1353 3.3 2.68 4.78 3.59 3.96 3.52 5.63 4.37 29.74 27.32 33.35 30.14
10 300 0.08 1 1350 4.33 4.51 3.8 4.21 5.49 5.55 4.91 5.32 36.76 29.67 49 38.48
11 300 0.08 1 1366 4.02 3.33 5.11 4.15 4.95 4.11 6.37 5.14 46.87 26.37 52.63 41.96
12 300 0.08 1 1366 4.46 4.5 2.99 3.98 5.63 5.70 3.99 5.11 30.96 31.98 30.74 31.23
13 300 0.08 1 1360 2.53 3.82 3.65 3.33 3.14 4.68 4.56 4.13 21.93 29.64 32.31 27.96
14 300 0.08 1 1369 3.84 3.69 2.87 3.47 4.68 4.57 3.47 4.24 37.30 30.07 18.92 28.76
15 300 0.08 1 1361 2.74 3.2 3.11 3.02 3.52 4.03 4.26 3.94 27.07 26.28 40.45 31.27
16 300 0.08 1 1365 4.38 5.03 4.07 4.49 5.52 6.22 5.13 5.62 48.18 40.37 39.33 42.63
17 300 0.08 1 1357 4.47 2.6 3.54 3.54 5.40 3.24 4.45 4.36 34.69 21.60 30.57 28.95
18 300 0.08 1 1371 3.6 2.45 3.88 3.31 4.50 3.05 4.99 4.18 27.67 17.39 31.66 25.57
19 300 0.08 1 1367 2.45 3.04 3.5 3.00 3.14 3.78 4.31 3.74 19.87 27.75 31.53 26.38
20 300 0.08 1 1365 3.6 3.65 3.79 3.68 4.39 4.6 4.76 4.58 23.34 32.97 31.68 29.33
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No. speed feed depth RPM Ra(µm.) Rq(µm.) Rt(µm.)

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 Ra(ave) 1 2 3 Rq(ave) 1 2 3 Rt(ave)
1 300 0.1 1 1367 4.99 5.13 2.42 4.18 5.95 6.19 2.97 5.04 31.69 31.72 16.32 26.58
2 300 0.1 1 1367 4.2 3.35 3.3 3.62 5.07 4.29 4.19 4.52 27.59 25.15 30.43 27.72
3 300 0.1 1 1366 2.93 3.66 3.53 3.37 3.77 4.55 4.33 4.22 22.50 22.97 23.45 22.97
4 300 0.1 1 1362 4.76 4.02 4.74 4.51 5.17 5.01 6.07 5.42 29.76 35.36 40.37 35.16
5 300 0.1 1 1363 4.21 3.1 4.31 3.87 5.12 3.74 5.28 4.71 30.41 23.47 34.03 29.30
6 300 0.1 1 1373 4.82 3.06 3.68 3.85 6.03 3.94 4.54 4.84 33.10 35.03 32.92 33.68
7 300 0.1 1 1363 2.8 4.4 2.95 3.38 3.53 5.64 3.89 4.35 23.48 40.77 35.81 33.35
8 300 0.1 1 1365 3.44 4.59 2.98 3.67 4.21 5.83 3.72 4.59 27.05 46.61 27.09 33.58
9 300 0.1 1 1367 4.31 3.71 2.62 3.55 5.44 4.35 3.27 4.35 37.75 19.4 20.05 25.73
10 300 0.1 1 1368 5.3 3.5 5.32 4.71 6.99 4.4 6.36 5.92 47.53 28.3 40.68 38.84
11 300 0.1 1 1344 3.74 3.58 3.72 3.68 4.62 4.44 4.79 4.62 34.79 26.88 36.63 32.77
12 300 0.1 1 1347 2.58 3.26 3.09 2.98 3.25 4.19 3.87 3.77 19.91 38.84 22.87 27.21
13 300 0.1 1 1350 3.5 2.44 2.99 2.98 4.47 3.19 3.96 3.87 30.43 19.46 29.91 26.60
14 300 0.1 1 1345 3.89 4.58 3.68 4.05 4.77 5.89 4.62 5.09 26.50 44.42 32.11 34.34
15 300 0.1 1 1351 3.47 4.82 3.88 4.06 4.42 6.18 4.77 5.12 31.65 33.25 27.58 30.83
16 300 0.1 1 1350 4.08 4.64 3.79 4.17 5.16 5.75 4.53 5.15 36.32 36.17 27.70 33.40
17 300 0.1 1 1348 2.77 3.44 3.17 3.13 3.73 4.27 4.00 4.00 40.16 29.19 26.98 32.11
18 300 0.1 1 1351 1.81 2.68 2.64 2.38 2.30 3.26 3.22 2.93 15.31 18.70 19.34 17.78
19 300 0.1 1 1349 5.19 2.22 2.99 3.47 6.31 2.74 3.81 4.29 32.4 16.91 24.85 24.72
20 300 0.1 1 1349 3.71 3.67 3.31 3.56 4.57 4.57 3.97 4.37 31.76 25.74 25.94 27.81
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No. speed feed depth RPM Ra(µm.) Rq(µm.) Rt(µm.)

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 Ra(ave) 1 2 3 Rq(ave) 1 2 3 Rt(ave)
1 400 0.08 1 1825 3.2 2.74 3.09 3.01 3.97 3.55 3.78 3.77 28.79 27.03 22.64 26.15
2 400 0.08 1 1826 4.16 3.22 4.23 3.87 5.04 3.97 5.32 4.78 29.71 25.50 34.08 29.76
3 400 0.08 1 1823 2 3.09 4.82 3.30 2.55 3.90 6.24 4.23 19.83 28.79 53.36 33.99
4 400 0.08 1 1820 4.22 2.24 4.87 3.78 5.09 2.86 6.88 4.94 26.74 16.99 78.14 40.62
5 400 0.08 1 1826 5.08 3.31 3.52 3.97 6.09 4.22 4.50 4.94 32.06 29.73 29.24 30.34
6 400 0.08 1 1822 2 3.59 3.54 3.04 2.49 4.73 4.48 3.90 16.09 31.87 28.41 25.46
7 400 0.08 1 1817 3.42 4.09 4.28 3.93 4.15 5.18 5.50 4.94 26.75 35.79 39.39 33.98
8 400 0.08 1 1831 3.14 2.76 4.15 3.35 4.09 3.31 5.00 4.13 26.93 22.65 27.04 25.54
9 400 0.08 1 1823 4.39 3.16 3.18 3.58 5.42 4.05 4.14 4.54 29.2 26.57 36.65 30.81
10 400 0.08 1 1829 2.79 3.72 2.78 3.10 3.52 4.98 3.44 3.98 23.78 31.99 20.89 25.55
11 400 0.08 1 1763 3.51 2.77 4.63 3.64 4.34 3.48 5.59 4.47 26.28 20.80 35.89 27.66
12 400 0.08 1 1753 3.53 3.66 4.07 3.75 4.19 4.67 5.29 4.72 26.01 31.54 37.84 31.80
13 400 0.08 1 1753 4.46 4.28 3.93 4.22 5.46 5.34 5.13 5.31 36.71 39.96 43.17 39.95
14 400 0.08 1 1749 5.16 2.54 4.12 3.94 6.20 3.23 5.28 4.90 39.04 21.56 40.78 33.79
15 400 0.08 1 1761 2.82 2.51 4.96 3.43 3.83 3.10 6.04 4.32 30.47 16.61 52.18 33.09
16 400 0.08 1 1753 4.93 3.19 4.63 4.25 6.11 3.94 5.55 5.20 34.73 28.19 30.45 31.12
17 400 0.08 1 1752 2.58 4.04 2.56 3.06 3.18 5.15 3.25 3.86 20.76 37.99 20.85 26.53
18 400 0.08 1 1748 2.59 2.73 3.53 2.95 3.32 3.60 4.28 3.73 24.04 22.06 21.59 22.56
19 400 0.08 1 1768 3.02 3.58 3.05 3.22 3.90 4.55 3.76 4.07 28.53 33.06 26.65 29.41
20 400 0.08 1 1769 4.63 3.08 2.27 3.33 6.01 3.78 2.9 4.23 51.52 28.63 25.22 35.12
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No. speed feed depth RPM Ra(µm.) Rq(µm.) Rt(µm.)

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 Ra(ave) 1 2 3 Rq(ave) 1 2 3 Rt(ave)
1 500 0.1 1 2190 4.46 3.9 3.55 3.97 5.47 4.82 4.26 4.85 47.26 23.53 28.58 33.12
2 500 0.1 1 2204 2.31 2.74 4.11 3.05 2.82 3.36 5.12 3.77 20.70 20.93 36.80 26.14
3 500 0.1 1 2185 3.08 3.74 3.55 3.46 3.79 4.46 4.51 4.25 28.98 32.05 28.51 29.85
4 500 0.1 1 2205 3.37 3.05 4.26 3.56 4.12 3.75 5.15 4.34 24.02 23.12 34.18 27.11
5 500 0.1 1 2188 3.85 3.19 4.89 3.98 4.88 3.95 5.98 4.94 31.07 27.12 28.14 28.78
6 500 0.1 1 2199 3.15 2.7 3.99 3.28 3.86 3.50 5.34 4.23 28.26 28.37 36.27 30.97
7 500 0.1 1 2184 3.86 4.92 4.38 4.39 4.98 6.04 5.46 5.49 35.98 36.72 36.46 36.39
8 500 0.1 1 2188 4.16 4.58 3.77 4.17 5.13 5.63 4.68 5.15 35.98 30.03 27.20 31.07
9 500 0.1 1 2195 3.3 4.18 2.76 3.41 4.3 5.24 3.49 4.34 26.32 35.25 22 27.86
10 500 0.1 1 2157 3.13 3.06 3.76 3.32 3.73 4 4.59 4.11 24.5 30.18 28.8 27.83
11 500 0.1 1 2208 3.63 3.42 4.67 3.91 4.58 4.33 5.84 4.92 29.57 30.22 38.83 32.87
12 500 0.1 1 2193 4.22 3.59 4.92 4.24 5.04 4.48 6.40 5.31 26.20 26.27 48.20 33.56
13 500 0.1 1 2163 4.55 4.15 3.81 4.17 5.55 5.07 4.73 5.12 38.12 35.00 27.52 33.55
14 500 0.1 1 2164 1.96 4.33 4.06 3.45 2.44 5.30 5.16 4.30 16.10 35.01 33.09 28.07
15 500 0.1 1 2158 3.81 3.06 2.09 2.99 4.73 3.73 2.58 3.68 27.13 27.21 15.93 23.42
16 500 0.1 1 2175 4.84 3.15 4.69 4.23 6.15 4.00 6.00 5.38 34.97 27.08 31.00 31.02
17 500 0.1 1 2162 3.16 3.26 3.74 3.39 3.91 4.06 4.59 4.19 22.47 25.26 27.84 25.19
18 500 0.1 1 2170 3.91 4.05 4.08 4.01 4.80 4.96 4.87 4.88 28.94 29.48 27.03 28.48
19 500 0.1 1 2212 4.27 3.91 4.45 4.21 5.24 4.77 5.41 5.14 28.85 37.15 25.96 30.65
20 500 0.1 1 2155 4.2 3.79 4.78 4.26 5.04 4.83 5.72 5.20 27.75 34.1 35.33 32.39
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No. speed feed depth RPM Ra(µm.) Rq(µm.) Rt(µm.)

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 Ra(ave) 1 2 3 Rq(ave) 1 2 3 Rt(ave)
1 400 0.12 1 1735 4.56 4.84 4.59 4.66 5.48 5.78 5.75 5.67 36.37 28.07 36.34 33.59
2 400 0.12 1 1745 4.92 3.36 3.68 3.99 5.98 4.19 4.65 4.94 34.89 26.87 36.83 32.86
3 400 0.12 1 1757 3.43 3.96 4.9 4.10 4.24 4.65 5.91 4.93 28.51 27.10 34.24 29.95
4 400 0.12 1 1772 2.64 4.78 4.24 3.89 3.41 5.94 5.18 4.84 19.05 40.07 27.14 28.75
5 400 0.12 1 1735 3.87 3.95 4.28 4.03 4.84 4.70 5.39 4.98 32.82 25.86 35.69 31.46
6 400 0.12 1 1723 5.38 4.68 4.43 4.83 6.49 5.71 5.56 5.92 39.35 35.72 47.57 40.88
7 400 0.12 1 1750 3.46 5.12 4.26 4.28 4.34 6.43 5.22 5.33 30.08 45.29 29.59 34.99
8 400 0.12 1 1753 5.56 2.42 3.89 3.96 6.69 2.99 4.88 4.85 37.50 16.82 32.21 28.84
9 400 0.12 1 17.68 4.08 2.82 3.98 3.63 5 3.74 4.95 4.56 36.56 27.62 29.74 31.31
10 400 0.12 1 1734 5.17 4.54 3.67 4.46 6.64 5.58 4.54 5.59 45.21 33.54 28.16 35.64
11 400 0.12 1 1749 3.5 4.49 3.57 3.85 4.35 5.59 4.62 4.85 30.12 41.37 28.30 33.26
12 400 0.12 1 1737 2.2 5.18 4.35 3.91 2.74 6.36 5.34 4.81 17.38 32.83 29.86 26.69
13 400 0.12 1 1734 4.1 2.69 4.58 3.79 4.92 3.35 5.56 4.61 27.11 23.40 33.98 28.16
14 400 0.12 1 1731 2.59 3.05 4.92 3.52 3.33 3.86 6.11 4.43 26.76 22.38 32.21 27.12
15 400 0.12 1 1754 3.87 5.27 3.47 4.20 4.90 6.51 4.44 5.28 39.81 38.17 30.72 36.23
16 400 0.12 1 1729 3.8 3.78 3.94 3.84 4.87 4.55 4.97 4.80 28.21 27.00 33.92 29.71
17 400 0.12 1 1741 3.42 4.37 3.86 3.88 4.25 5.51 4.75 4.84 30.41 31.90 31.41 31.24
18 400 0.12 1 1736 5.95 3.18 3.4 4.18 7.32 3.92 4.13 5.12 47.45 23.39 20.50 30.45
19 400 0.12 1 1735 4.3 4.14 1.89 3.44 5.29 5.04 2.5 4.28 33.83 34.28 18.89 29.00
20 400 0.12 1 1768 3.29 4.24 3.49 3.67 4.05 5.17 4.42 4.55 23.17 32.81 31.21 29.06
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No. speed feed depth RPM Ra(µm.) Rq(µm.) Rt(µm.)

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 Ra(ave) 1 2 3 Rq(ave) 1 2 3 Rt(ave)
1 300 0.12 1 1290 2.64 4.37 5.51 4.17 3.24 5.51 6.58 5.11 24.03 42.62 52.09 39.58
2 300 0.12 1 1300 3.5 1.93 3.27 2.90 4.34 2.50 4.08 3.64 23.99 17.98 22.70 21.56
3 300 0.12 1 1324 3.86 3.37 2.92 3.38 5.15 4.31 3.76 4.41 36.13 36.35 24.36 32.28
4 300 0.12 1 1298 3.91 3.74 4.25 3.97 4.97 4.68 5.16 4.94 28.94 27.67 41.30 32.64
5 300 0.12 1 1298 4.81 4.24 3.63 4.23 6.14 5.10 4.49 5.24 49.19 29.91 31.05 36.72
6 300 0.12 1 1297 5.21 3.73 5.79 4.91 6.37 4.58 7.33 6.09 44.16 24.57 45.74 38.16
7 300 0.12 1 1309 3.7 4.28 2.92 3.63 4.62 5.42 3.73 4.59 22.79 36.48 23.68 27.65
8 300 0.12 1 1291 3.26 3.59 3.25 3.37 3.98 4.48 3.98 4.15 30.71 28.08 24.99 27.93
9 300 0.12 1 1315 4.96 4.83 3.58 4.46 6.28 6.24 4.52 5.68 42.69 31.92 26.4 33.67
10 300 0.12 1 1314 4.87 3.28 3.1 3.75 5.94 4.13 4.02 4.70 39.3 27.15 31.01 32.49
11 300 0.12 1 1298 3.46 3.96 4.25 3.89 4.20 4.86 5.35 4.80 26.09 43.01 38.94 36.01
12 300 0.12 1 1314 3.38 5.7 4.76 4.61 4.22 7.07 5.77 5.69 29.83 43.29 41.84 38.32
13 300 0.12 1 1329 2.8 2.41 2.81 2.67 3.50 3.20 3.56 3.42 20.95 24.96 23.57 23.16
14 300 0.12 1 1312 4.89 5.38 3 4.42 6.21 6.61 4.09 5.64 35.17 46.29 41.40 40.95
15 300 0.12 1 1317 5.22 2.32 3.11 3.55 6.52 2.86 3.90 4.43 40.05 18.54 26.63 28.41
16 300 0.12 1 1304 4.24 5.2 3.14 4.19 5.33 6.16 3.93 5.14 36.07 38.35 32.83 35.75
17 300 0.12 1 1298 3.8 3.3 3.22 3.44 4.67 4.11 3.99 4.26 29.38 29.29 27.89 28.85
18 300 0.12 1 102 2.73 3.51 4.42 3.55 3.36 4.33 5.47 4.39 18.30 24.88 30.72 24.63
19 300 0.12 1 1313 3.9 4.52 4.82 4.41 4.89 5.62 5.86 5.46 30.11 35.13 34.42 33.22
20 300 0.12 1 1291 3.97 3.36 3.56 3.63 5.01 4.19 4.46 4.55 29.87 26.74 32.53 29.71
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No. speed feed depth RPM Ra(µm.) Rq(µm.) Rt(µm.)

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 Ra(ave) 1 2 3 Rq(ave) 1 2 3 Rt(ave)
1 500 0.08 1 2216 4.93 2.05 4.01 3.66 6.17 2.49 4.94 4.53 43.44 15.15 30.39 29.66
2 500 0.08 1 2268 2.92 4.35 4.04 3.77 3.66 5.15 5.60 4.80 21.03 42.22 56.15 39.80
3 500 0.08 1 2231 3.43 3.55 3.27 3.42 4.45 4.66 4.03 4.38 33.60 29.78 23.97 29.12
4 500 0.08 1 2234 3.34 2.72 4.34 3.47 3.92 3.60 5.66 4.39 24.62 32.24 36.55 31.14
5 500 0.08 1 2254 4.74 2.85 4.54 4.04 6.08 3.53 5.68 5.10 51.39 22.65 42.32 38.79
6 500 0.08 1 2227 3.82 3.36 3.22 3.47 4.80 4.10 3.85 4.25 29.87 26.97 22.37 26.40
7 500 0.08 1 2232 2.58 3.03 4.17 3.26 3.41 3.87 5.23 4.17 33.13 33.95 33.41 33.50
8 500 0.08 1 2210 3.41 4.16 2.67 3.41 4.35 5.48 3.34 4.39 28.55 39.08 21.41 29.68
9 500 0.08 1 2204 4.25 3.21 2.81 3.42 5.13 4.18 3.67 4.33 31.86 36.45 26.34 31.55
10 500 0.08 1 2239 4.21 3.48 3.66 3.78 5.21 4.2 4.46 4.62 27.18 26.5 25.19 26.29
11 500 0.08 1 2233 4.04 2.74 3.36 3.38 5.32 3.48 4.12 4.31 42.88 23.46 27.07 31.14
12 500 0.08 1 2222 3.42 4.05 3.22 3.56 4.20 5.03 3.96 4.40 21.98 27.19 22.84 24.00
13 500 0.08 1 2188 4 4.05 4.01 4.02 4.80 5.05 5.13 4.99 24.90 45.00 31.38 33.76
14 500 0.08 1 2231 4.35 2.94 3.77 3.69 5.24 3.73 4.62 4.53 36.67 22.78 25.62 28.36
15 500 0.08 1 2229 3.49 2.89 2.89 3.09 4.45 3.54 3.51 3.83 28.98 20.45 19.22 22.88
16 500 0.08 1 2214 3.53 3.9 3.77 3.73 4.36 4.87 4.87 4.70 24.45 29.84 31.28 28.52
17 500 0.08 1 2224 4.14 3.75 4.42 4.10 5.16 4.55 5.56 5.09 35.68 29.62 33.49 32.93
18 500 0.08 1 2209 4.44 2.68 3.83 3.65 5.77 3.35 4.89 4.67 36.63 23.93 33.39 31.32
19 500 0.08 1 2218 4.2 2.82 3.69 3.57 5.34 3.58 4.58 4.50 42.66 27.42 29.75 33.28
20 500 0.08 1 2222 3.25 3.51 3.53 3.43 4.12 4.39 4.73 4.41 32.16 23.15 33.78 29.70
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No. speed feed depth RPM Ra(µm.) Rq(µm.) Rt(µm.)

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 Ra(ave) 1 2 3 Rq(ave) 1 2 3 Rt(ave)
1 500 0.12 1 2154 2.47 3.62 4.83 3.64 3.21 4.65 5.95 4.60 21.78 25.94 29.55 25.76
2 500 0.12 1 2158 2.77 5.44 2.25 3.49 3.79 6.41 2.99 4.40 37.75 37.22 25.11 33.36
3 500 0.12 1 2189 3.82 4.03 3.6 3.82 4.74 4.93 4.62 4.76 34.27 36.76 35.79 35.61
4 500 0.12 1 2168 3.63 3.71 3.89 3.74 4.53 4.73 4.71 4.66 34.04 32.73 24.77 30.51
5 500 0.12 1 2192 2.83 4.63 3.67 3.71 3.55 5.80 4.51 4.62 23.05 31.44 29.20 27.90
6 500 0.12 1 2161 2.8 5.17 4.11 4.03 3.50 6.69 5.10 5.10 27.60 50.66 29.99 36.08
7 500 0.12 1 2174 2.93 2.58 4.28 3.26 3.64 3.21 5.41 4.09 22.80 19.51 37.08 26.46
8 500 0.12 1 2187 3.48 4.43 5.31 4.41 4.45 5.74 6.59 5.59 27.90 35.20 35.14 32.75
9 500 0.12 1 2167 3.84 2.72 3.35 3.30 4.73 3.49 4.06 4.09 27.25 22.56 24.91 24.91
10 500 0.12 1 2163 4.52 4.68 3.11 4.10 5.99 5.52 3.71 5.07 40.69 32.2 23.76 32.22
11 500 0.12 1 2185 3.32 4.44 4.95 4.24 4.20 5.45 6.33 5.33 23.87 29.27 51.42 34.85
12 500 0.12 1 2161 4.56 3.9 4.79 4.42 5.65 5.08 5.89 5.54 39.84 37.38 36.36 37.86
13 500 0.12 1 2174 3.76 5.4 3.88 4.35 4.58 6.68 4.79 5.35 31.44 46.07 29.40 35.64
14 500 0.12 1 2205 3.26 3.20 3.2 3.22 4.26 3.83 4.04 4.04 29.20 21.56 26.89 25.88
15 500 0.12 1 2213 3.36 5.28 3.41 4.02 4.18 6.79 4.24 5.07 24.49 38.09 28.87 30.48
16 500 0.12 1 2203 4.2 2.85 3.61 3.55 5.04 3.71 4.47 4.41 26.52 25.23 28.30 26.68
17 500 0.12 1 2209 3.42 2.57 3.09 3.03 4.21 3.19 4.00 3.80 26.21 20.50 25.76 24.16
18 500 0.12 1 2221 4.01 2.89 3.98 3.63 5.03 3.53 4.89 4.48 30.10 24.39 26.11 26.87
19 500 0.12 1 2197 2.56 5.16 3.67 3.80 3.19 6.18 4.45 4.61 20.85 40.58 23.36 28.26
20 500 0.12 1 2206 2.57 5.05 3.63 3.75 3.13 5.94 4.58 4.55 27.24 29.79 27.6 28.21
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No. speed feed depth RPM Ra(µm.) Rq(µm.) Rt(µm.)

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 Ra(ave) 1 2 3 Rq(ave) 1 2 3 Rt(ave)
1 400 0.1 1 1765 3.61 4.04 4.3 3.98 4.49 5.10 5.69 5.09 32.38 33.05 43.60 36.34
2 400 0.1 1 1826 2.91 3.06 3.37 3.11 3.61 3.80 4.30 3.90 22.23 22.32 28.14 24.23
3 400 0.1 1 1768 3.75 4.84 3.2 3.93 5.25 5.98 4.35 5.19 45.20 32.81 50.37 42.79
4 400 0.1 1 1815 5.04 3.57 3.84 4.15 6.19 4.37 4.93 5.16 34.28 26.70 33.86 31.61
5 400 0.1 1 1828 4.1 3.94 4.48 4.17 5.08 5.06 5.52 5.22 32.87 34.81 28.06 31.91
6 400 0.1 1 1799 3.87 3.58 3.59 3.68 4.98 4.67 4.61 4.75 43.86 35.33 40.98 40.06
7 400 0.1 1 1760 3.41 2.65 3.05 3.04 4.21 3.40 3.72 3.78 25.91 28.92 23.54 26.12
8 400 0.1 1 1821 3.95 5.74 4.49 4.73 4.88 6.81 5.56 5.75 27.29 35.90 35.91 33.03
9 400 0.1 1 1801 2.32 3.86 3.64 3.27 2.94 4.84 4.58 4.12 18.66 36.8 32.1 29.19
10 400 0.1 1 1798 3.07 3.88 4.08 3.68 3.84 4.73 5.22 4.60 24.17 26.71 44.23 31.70
11 400 0.1 1 1801 5.07 3.65 1.85 3.52 6.17 4.62 2.28 4.36 32.12 26.34 14.43 24.30
12 400 0.1 1 1750 4.95 4.69 3.5 4.38 6.28 5.97 4.30 5.52 40.53 33.58 24.53 32.88
13 400 0.1 1 1799 4.09 2.39 3.42 3.30 5.23 3.07 4.14 4.15 28.91 19.76 26.23 24.97
14 400 0.1 1 1768 3.18 2.74 4.01 3.31 4.07 3.40 4.86 4.11 26.03 25.62 28.99 26.88
15 400 0.1 1 1792 3.14 4.16 2.58 3.29 3.83 5.38 3.26 4.16 22.77 51.84 21.81 32.14
16 400 0.1 1 1743 3.57 3.53 3.4 3.50 4.51 4.34 4.30 4.38 29.10 39.45 32.17 33.57
17 400 0.1 1 1767 4.17 3.4 2.1 3.22 5.30 4.49 2.71 4.17 33.99 35.13 18.45 29.19
18 400 0.1 1 1766 4.14 3.37 3.09 3.53 5.20 4.23 3.93 4.45 27.41 26.09 30.00 27.83
19 400 0.1 1 1800 5.63 3.4 4.41 4.48 7.11 4.24 5.61 5.65 38.56 26.24 42.81 35.87
20 400 0.1 1 1765 4.45 3.93 2.73 3.70 5.72 5.15 3.63 4.83 38.51 42.37 26.75 35.88
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No. speed feed depth RPM Dia  ���	���� Dia G�������

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 (ave) 1 2 3 (ave) Exp.dim Dim. Err.
1 300 0.08 1 1322 72.23 72.24 72.21 72.23 70.60 70.60 70.60 70.60 70.23 -0.37
2 300 0.08 1 1322 72.25 72.24 72.18 72.22 70.39 70.40 70.40 70.40 70.22 -0.17
3 300 0.08 1 1323 72.2 72.17 72.15 72.17 70.74 70.71 70.71 70.72 70.17 -0.55
4 300 0.08 1 1357 70.38 70.40 70.38 70.39 68.77 68.78 68.78 68.78 68.39 -0.39
5 300 0.08 1 1346 70.96 70.92 70.9 70.93 69.18 69.17 69.17 69.17 68.93 -0.25
6 300 0.08 1 1344 71.04 71.06 71.08 71.06 69.19 69.19 69.19 69.19 69.06 -0.13
7 300 0.08 1 1353 70.57 70.6 70.57 70.58 68.63 68.61 68.62 68.62 68.58 -0.04
8 300 0.08 1 1350 70.75 70.75 70.73 70.74 69.25 69.23 69.23 69.24 68.74 -0.49
9 300 0.08 1 1353 70.58 70.57 70.57 70.57 68.72 68.75 68.74 68.74 68.57 -0.16
10 300 0.08 1 1350 70.71 70.7 70.73 70.71 69.1 69.12 69 69.07 68.71 -0.36
11 300 0.08 1 1366 69.93 69.93 69.92 69.93 68.21 68.20 68.21 68.21 67.93 -0.28
12 300 0.08 1 1366 69.90 69.93 69.93 69.92 68.50 68.47 68.50 68.49 67.92 -0.57
12 300 0.08 1 1360 70.25 70.23 70.21 70.23 68.55 68.56 68.57 68.56 68.23 -0.33
14 300 0.08 1 1369 69.78 69.76 69.77 69.77 67.87 67.80 67.77 67.81 67.77 -0.04
15 300 0.08 1 1361 70.17 70.15 70.17 70.16 68.20 68.17 68.20 68.19 68.16 -0.03
16 300 0.08 1 1365 69.96 69.97 69.97 69.97 68.25 68.30 68.24 68.26 67.97 -0.30
17 300 0.08 1 1357 70.40 70.38 70.39 70.39 68.98 68.97 68.98 68.98 68.39 -0.59
18 300 0.08 1 1371 69.65 69.66 69.70 69.67 68.25 68.24 68.26 68.25 67.67 -0.58
19 300 0.08 1 1367 69.83 69.85 69.87 69.85 68.04 68.05 68.04 68.04 67.85 -0.19
20 300 0.08 1 1365 69.96 69.91 69.93 69.93 68.51 68.5 68.5 68.50 67.93 -0.57
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No. speed feed depth RPM Dia  ���	���� Dia G�������

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 (ave) 1 2 3 (ave) Exp.dim Dim. Err.
1 300 0.1 1 1367 69.85 69.81 69.84 69.83 68.09 68.10 68.10 68.10 67.83 -0.26
2 300 0.1 1 1367 69.86 69.87 69.87 69.87 68.32 68.35 68.34 68.34 67.87 -0.47
3 300 0.1 1 1366 69.94 69.93 69.90 69.92 68.15 68.16 68.07 68.13 67.92 -0.20
4 300 0.1 1 1362 70.10 70.11 70.12 70.11 68.53 68.54 68.54 68.54 68.11 -0.43
5 300 0.1 1 1363 70.04 70.07 70.10 70.07 68.38 68.40 68.43 68.40 68.07 -0.33
6 300 0.1 1 1373 69.52 69.53 69.53 69.53 67.80 67.80 67.81 67.80 67.53 -0.28
7 300 0.1 1 1363 70.08 70.04 70.04 70.05 68.08 68.08 68.08 68.08 68.05 -0.03
8 300 0.1 1 1365 69.93 69.93 69.95 69.94 68.20 68.25 68.21 68.22 67.94 -0.28
9 300 0.1 1 1367 69.87 69.88 69.88 69.88 68.05 68.08 68.05 68.06 67.88 -0.18
10 300 0.1 1 1368 69.81 69.81 69.76 69.79 67.8 67.78 67.78 67.79 67.79 0.01
11 300 0.1 1 1344 71.04 71.04 71.04 71.04 69.18 69.19 69.19 69.19 69.04 -0.15
12 300 0.1 1 1347 70.87 70.86 70.87 70.87 69.28 69.27 69.30 69.28 68.87 -0.42
13 300 0.1 1 1350 70.75 70.77 70.75 70.76 68.72 68.72 68.72 68.72 68.76 0.04
14 300 0.1 1 1345 70.95 70.96 70.95 70.95 68.93 68.92 68.93 68.93 68.95 0.03
15 300 0.1 1 1351 70.69 70.70 70.68 70.69 69.20 69.23 69.25 69.23 68.69 -0.54
16 300 0.1 1 1350 70.72 70.73 70.72 70.72 69.07 69.08 69.07 69.07 68.72 -0.35
17 300 0.1 1 1348 70.83 70.82 70.82 70.82 68.59 68.62 68.61 68.61 68.82 0.22
18 300 0.1 1 1351 70.68 70.70 70.68 70.69 68.99 69.00 68.98 68.99 68.69 -0.30
19 300 0.1 1 1349 70.76 70.77 70.77 70.77 69.19 69.18 69.2 69.19 68.77 -0.42
20 300 0.1 1 1349 70.78 70.78 70.77 70.78 68.81 68.8 68.78 68.80 68.78 -0.02
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No. speed feed depth RPM Dia  ���	���� Dia G�������

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 (ave) 1 2 3 (ave) Exp.dim Dim. Err.
1 400 0.08 1 1825 69.77 69.77 69.77 69.77 68.10 68.08 68.08 68.09 67.77 -0.32
2 400 0.08 1 1826 69.69 69.73 69.73 69.72 67.83 67.87 67.86 67.85 67.72 -0.14
3 400 0.08 1 1823 69.86 69.87 69.85 69.86 68.20 68.12 68.12 68.15 67.86 -0.29
4 400 0.08 1 1820 69.95 69.94 69.95 69.95 68.11 68.14 68.09 68.11 67.95 -0.17
5 400 0.08 1 1826 69.74 69.74 69.74 69.74 67.96 67.93 67.94 67.94 67.74 -0.20
6 400 0.08 1 1822 69.90 69.89 69.88 69.89 68.04 68.06 68.03 68.04 67.89 -0.15
7 400 0.08 1 1817 70.04 70.04 70.09 70.06 68.45 68.42 68.42 68.43 68.06 -0.37
8 400 0.08 1 1831 69.50 69.49 69.51 69.50 67.80 67.79 67.78 67.79 67.50 -0.29
9 400 0.08 1 1823 69.85 69.86 69.87 69.86 68.22 68.26 68.29 68.26 67.86 -0.40
10 400 0.08 1 1829 69.48 69.48 69.86 69.61 68 68.02 68.01 68.01 67.61 -0.40
11 400 0.08 1 1763 72.15 72.16 72.19 72.17 70.30 70.35 70.30 70.32 70.17 -0.15
12 400 0.08 1 1753 72.62 72.58 72.65 72.62 70.77 70.75 70.75 70.76 70.62 -0.14
13 400 0.08 1 1753 72.62 72.6 72.61 72.61 70.87 70.87 70.87 70.87 70.61 -0.26
14 400 0.08 1 1749 72.78 72.80 72.78 72.79 70.91 70.87 70.86 70.88 70.79 -0.09
15 400 0.08 1 1761 72.3 72.27 72.3 72.29 70.60 70.57 70.58 70.58 70.29 -0.29
16 400 0.08 1 1753 72.54 72.5 72.48 72.51 70.84 70.83 70.81 70.83 70.51 -0.32
17 400 0.08 1 1752 72.63 72.69 72.69 72.67 70.85 70.82 70.82 70.83 70.67 -0.16
18 400 0.08 1 1748 72.82 72.83 72.82 72.82 71.02 70.97 70.98 70.99 70.82 -0.17
19 400 0.08 1 1768 72 72.02 71.97 72.00 70.17 70.19 70.15 70.17 70.00 -0.17
20 400 0.08 1 1769 71.97 71.97 71.96 71.97 70.28 70.3 70.27 70.28 69.97 -0.32
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No. speed feed depth RPM Dia  ���	���� Dia G�������

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 (ave) 1 2 3 (ave) Exp.dim Dim. Err.
1 500 0.1 1 2190 72.51 72.57 72.5 72.53 70.65 70.67 70.65 70.66 70.53 -0.13
2 500 0.1 1 2204 72.24 72.19 72.21 72.21 70.46 70.44 70.46 70.45 70.21 -0.24
3 500 0.1 1 2185 72.82 72.82 72.84 72.83 70.80 70.82 70.80 70.81 70.83 0.02
4 500 0.1 1 2205 72.16 72.15 72.16 72.16 70.45 70.43 70.45 70.44 70.16 -0.29
5 500 0.1 1 2188 72.55 72.6 72.58 72.58 70.85 70.86 70.86 70.86 70.58 -0.28
6 500 0.1 1 2199 73.33 73.34 73.44 73.37 71.38 71.39 71.42 71.40 71.37 -0.03
7 500 0.1 1 2184 71.84 71.87 71.86 71.86 70.01 69.97 69.99 69.99 69.86 -0.13
8 500 0.1 1 2188 72.71 72.71 72.75 72.72 70.74 70.71 70.72 70.72 70.72 0.00
9 500 0.1 1 2195 72.53 72.54 72.5 72.52 70.51 70.93 70.52 70.65 70.52 -0.13
10 500 0.1 1 2157 73.78 73.78 73.75 73.77 71.83 71.85 71.84 71.84 71.77 -0.07
11 500 0.1 1 2208 72.04 72.02 72.08 72.05 70.12 70.12 70.11 70.12 70.05 -0.07
12 500 0.1 1 2193 72.57 72.56 72.57 72.57 70.70 70.69 70.70 70.70 70.57 -0.13
13 500 0.1 1 2163 73.54 73.62 72.58 73.25 71.52 71.58 71.58 71.56 71.25 -0.31
14 500 0.1 1 2164 73.5 73.50 73.55 73.52 71.78 71.65 71.64 71.69 71.52 -0.17
15 500 0.1 1 2158 73.71 73.79 73.72 73.74 71.99 72.00 72.00 72.00 71.74 -0.26
16 500 0.1 1 2175 73.14 73.18 73.19 73.17 71.25 71.27 71.26 71.26 71.17 -0.09
17 500 0.1 1 2162 73.63 73.6 73.62 73.62 71.47 71.40 71.47 71.45 71.62 0.17
18 500 0.1 1 2170 73.36 73.36 73.36 73.36 71.70 71.69 71.72 71.70 71.36 -0.34
19 500 0.1 1 2212 71.92 71.93 71.99 71.95 70.03 70.04 70.08 70.05 69.95 -0.10
20 500 0.1 1 2155 73.91 73.85 73.9 73.89 71.73 71.71 71.72 71.72 71.89 0.17
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No. speed feed depth RPM Dia  ���	���� Dia G�������

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 (ave) 1 2 3 (ave) Exp.dim Dim. Err.
1 400 0.12 1 1735 73.43 73.39 73.38 73.40 71.47 71.44 71.44 71.45 71.40 -0.05
2 400 0.12 1 1745 72.57 72.58 72.55 72.57 70.95 70.97 70.93 70.95 70.57 -0.38
3 400 0.12 1 1757 72.45 72.48 72.49 72.47 70.72 70.72 70.71 70.72 70.47 -0.24
4 400 0.12 1 1772 71.88 71.88 71.86 71.87 70.19 70.18 70.19 70.19 69.87 -0.31
5 400 0.12 1 1735 73.37 73.35 73.38 73.37 71.65 71.65 71.66 71.65 71.37 -0.29
6 400 0.12 1 1723 73.9 73.86 73.9 73.89 71.98 72.02 72.01 72.00 71.89 -0.12
7 400 0.12 1 1750 72.78 72.71 72.73 72.74 70.84 70.82 70.85 70.84 70.74 -0.10
8 400 0.12 1 1753 72.53 72.49 72.52 72.51 70.94 70.92 71.02 70.96 70.51 -0.45
9 400 0.12 1 17.68 72.02 72.01 71.97 72.00 70.49 70.48 70.5 70.49 70.00 -0.49
10 400 0.12 1 1734 73.4 73.41 73.43 73.41 71.6 71.59 71.6 71.60 71.41 -0.18
11 400 0.12 1 1749 72.81 72.78 72.83 72.81 70.78 70.77 70.80 70.78 70.81 0.02
12 400 0.12 1 1737 73.31 73.28 73.31 73.30 71.29 71.34 71.26 71.30 71.30 0.00
13 400 0.12 1 1734 73.4 73.39 73.42 73.40 71.46 71.42 71.53 71.47 71.40 -0.07
14 400 0.12 1 1731 73.54 73.57 73.56 73.56 71.71 71.72 71.75 71.73 71.56 -0.17
15 400 0.12 1 1754 72.58 72.56 72.58 72.57 70.92 70.94 70.95 70.94 70.57 -0.36
16 400 0.12 1 1729 73.64 73.61 73.65 73.63 71.57 71.51 71.52 71.53 71.63 0.10
17 400 0.12 1 1741 73.15 73.12 73.11 73.13 71.37 71.33 71.33 71.34 71.13 -0.22
18 400 0.12 1 1736 73.34 73.37 73.33 73.35 71.31 71.36 71.35 71.34 71.35 0.01
19 400 0.12 1 1735 73.37 73.35 73.36 73.36 71.51 71.53 71.55 71.53 71.36 -0.17
20 400 0.12 1 1768 71.98 71.99 72.03 72.00 70.02 70.02 70 70.01 70.00 -0.01



�����	�� � 2.15 �����������
���������������������F��!��	�	�������
�� 6
No. speed feed depth RPM Dia  ���	���� Dia G�������

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 (ave) 1 2 3 (ave) Exp.dim Dim. Err.
1 300 0.12 1 1290 74 74 74.05 74.02 72.26 72.24 72.30 72.27 72.02 -0.25
2 300 0.12 1 1300 73.42 73.44 73.38 73.41 71.38 71.42 71.40 71.40 71.41 0.01
3 300 0.12 1 1324 72.12 72.08 72.16 72.12 70.45 70.42 70.45 70.44 70.12 -0.32
4 300 0.12 1 1298 73.54 73.57 73.55 73.55 71.87 71.69 71.68 71.75 71.55 -0.19
5 300 0.12 1 1298 73.58 73.56 73.58 73.57 71.58 71.62 71.67 71.62 71.57 -0.05
6 300 0.12 1 1297 73.64 73.6 73.64 73.63 71.59 71.59 71.62 71.60 71.63 0.03
7 300 0.12 1 1309 72.96 72.94 72.94 72.95 71.20 71.19 71.21 71.20 70.95 -0.25
8 300 0.12 1 1291 73.96 73.95 73.96 73.96 72.04 72.01 71.98 72.01 71.96 -0.05
9 300 0.12 1 1315 72.53 72.67 72.6 72.60 70.95 71.03 70.97 70.98 70.60 -0.38
10 300 0.12 1 1314 72.67 72.65 72.7 72.67 70.9 70.91 71.05 70.95 70.67 -0.28
11 300 0.12 1 1298 73.54 73.57 73.58 73.56 71.65 71.65 71.70 71.67 71.56 -0.10
12 300 0.12 1 1314 72.6 72.62 72.64 72.62 70.30 70.28 70.27 70.28 70.62 0.34
13 300 0.12 1 1329 71.82 71.84 71.86 71.84 70.01 70.00 70.02 70.01 69.84 -0.17
14 300 0.12 1 1312 72.76 72.77 72.78 72.77 70.76 70.76 70.75 70.76 70.77 0.01
15 300 0.12 1 1317 72.51 72.55 72.53 72.53 70.93 70.90 70.90 70.91 70.53 -0.38
16 300 0.12 1 1304 73.19 73.17 73.19 73.18 71.60 71.60 71.60 71.60 71.18 -0.42
17 300 0.12 1 1298 73.56 73.52 73.57 73.55 71.57 71.58 71.57 71.57 71.55 -0.02
18 300 0.12 1 102 73.3 73.26 73.31 73.29 71.61 71.59 71.59 71.60 71.29 -0.31
19 300 0.12 1 1313 72.68 72.68 72.67 72.68 71.04 71.06 71.04 71.05 70.68 -0.37
20 300 0.12 1 1291 73.92 73.96 73.96 73.95 71.97 71.97 71.97 71.97 71.95 -0.02



�����	�� � 2.16 �����������
���������������������F��!��	�	�������
�� 7
No. speed feed depth RPM Dia  ���	���� Dia G�������

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 (ave) 1 2 3 (ave) Exp.dim Dim. Err.
1 500 0.08 1 2216 71.81 71.78 71.8 71.80 69.74 69.74 69.82 69.77 69.80 0.03
2 500 0.08 1 2268 70.2 70.17 70.16 70.18 68.32 68.29 68.31 68.31 68.18 -0.13
3 500 0.08 1 2231 71.34 71.34 71.32 71.33 69.30 69.30 69.28 69.29 69.33 0.04
4 500 0.08 1 2234 71.24 71.24 71.26 71.25 69.41 69.39 69.37 69.39 69.25 -0.14
5 500 0.08 1 2254 70.63 70.58 70.61 70.61 68.80 68.86 68.87 68.84 68.61 -0.24
6 500 0.08 1 2227 71.45 71.47 71.43 71.45 69.74 69.74 69.72 69.73 69.45 -0.28
7 500 0.08 1 2232 71.31 71.29 71.29 71.30 69.37 69.34 69.37 69.36 69.30 -0.06
8 500 0.08 1 2210 72.02 71.99 72.02 72.01 70.05 70.05 70.07 70.06 70.01 -0.05
9 500 0.08 1 2204 72.17 72.15 72.2 72.17 70.3 70.31 70.3 70.30 70.17 -0.13
10 500 0.08 1 2239 71.07 71.08 71.08 71.08 69.08 69.1 69.08 69.09 69.08 -0.01
11 500 0.08 1 2233 71.25 71.23 71.3 71.26 69.21 69.22 69.26 69.23 69.26 0.03
12 500 0.08 1 2222 71.6 71.62 71.66 71.63 69.60 69.59 69.60 69.60 69.63 0.03
13 500 0.08 1 2188 72.7 72.75 72.69 72.71 70.81 70.80 70.78 70.80 70.71 -0.08
14 500 0.08 1 2231 71.42 71.60 71.29 71.44 69.55 69.60 69.60 69.58 69.44 -0.15
15 500 0.08 1 2229 71.37 71.42 71.35 71.38 69.42 69.35 69.34 69.37 69.38 0.01
16 500 0.08 1 2214 71.87 71.87 71.84 71.86 69.87 69.89 69.87 69.88 69.86 -0.02
17 500 0.08 1 2224 71.53 71.55 71.58 71.55 69.50 69.48 69.49 69.49 69.55 0.06
18 500 0.08 1 2209 72.06 72.01 72.05 72.04 70.05 70.02 70.05 70.04 70.04 0.00
19 500 0.08 1 2218 71.74 71.75 71.71 71.73 69.7 69.66 69.69 69.68 69.73 0.05
20 500 0.08 1 2222 71.53 71.63 71.65 71.60 69.8 69.79 69.82 69.80 69.60 -0.20



�����	�� � 2.17 �����������
���������������������F��!��	�	�������
�� 8
No. speed feed depth RPM Dia  ���	���� Dia G�������

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 (ave) 1 2 3 (ave) Exp.dim Dim. Err.
1 500 0.12 1 2154 73.89 73.88 73.84 73.87 72.03 72.00 72.07 72.03 71.87 -0.16
2 500 0.12 1 2158 73.76 73.73 73.76 73.75 70.93 72.92 70.94 71.60 71.75 0.15
3 500 0.12 1 2189 72.69 72.7 72.69 72.69 70.78 70.72 70.71 70.74 70.69 -0.04
4 500 0.12 1 2168 73.38 73.39 73.4 73.39 71.59 71.58 71.62 71.60 71.39 -0.21
5 500 0.12 1 2192 72.55 72.6 72.6 72.58 70.63 70.63 70.62 70.63 70.58 -0.04
6 500 0.12 1 2161 73.65 73.61 73.65 73.64 71.72 71.68 71.75 71.72 71.64 -0.08
7 500 0.12 1 2174 73.19 73.21 73.18 73.19 71.41 71.44 71.41 71.42 71.19 -0.23
8 500 0.12 1 2187 72.77 72.75 72.79 72.77 70.90 70.90 70.91 70.90 70.77 -0.13
9 500 0.12 1 2167 73.4 73.41 73.45 73.42 71.53 71.6 71.54 71.56 71.42 -0.14
10 500 0.12 1 2163 73.54 73.57 73.54 73.55 71.85 71.82 71.84 71.84 71.55 -0.29
11 500 0.12 1 2185 72.8 72.84 72.8 72.81 71.01 70.91 70.92 70.95 70.81 -0.13
12 500 0.12 1 2161 73.66 73.61 73.65 73.64 72.09 71.98 72.03 72.03 71.64 -0.39
13 500 0.12 1 2174 73.23 73.2 73.19 73.21 71.50 71.60 71.55 71.55 71.21 -0.34
14 500 0.12 1 2205 72.17 72.16 72.19 72.17 70.41 70.42 70.41 70.41 70.17 -0.24
15 500 0.12 1 2213 71.88 71.91 71.9 71.90 70.27 70.22 70.23 70.24 69.90 -0.34
16 500 0.12 1 2203 72.22 72.3 72.2 72.24 70.61 70.61 70.57 70.60 70.24 -0.36
17 500 0.12 1 2209 72.03 72.03 72.04 72.03 70.16 70.19 70.19 70.18 70.03 -0.15
18 500 0.12 1 2221 71.51 71.57 71.46 71.51 69.53 69.60 69.56 69.56 69.51 -0.05
19 500 0.12 1 2197 72.42 72.41 72.42 72.42 70.65 70.6 70.61 70.62 70.42 -0.20
20 500 0.12 1 2206 72.18 72.09 72.16 72.14 70.11 70.09 70.1 70.10 70.14 0.04



�����	�� � 2.18 �����������
���������������������F��!��	�	�������
�� 9
No. speed feed depth RPM Dia  ���	���� Dia G�������

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 (ave) 1 2 3 (ave) Exp.dim Dim. Err.
1 400 0.1 1 1765 72.11 72.12 72.14 72.12 70.10 70.13 70.14 70.12 70.12 0.00
2 400 0.1 1 1826 69.7 69.73 69.75 69.73 68.10 68.15 68.14 68.13 67.73 -0.40
3 400 0.1 1 1768 72.01 72 72.01 72.01 70.21 70.26 70.23 70.23 70.01 -0.23
4 400 0.1 1 1815 70.17 70.15 70.15 70.16 68.52 68.52 68.52 68.52 68.16 -0.36
5 400 0.1 1 1828 69.58 69.67 69.61 69.62 67.94 67.95 67.93 67.94 67.62 -0.32
6 400 0.1 1 1799 70.74 70.75 70.76 70.75 68.84 68.84 68.83 68.84 68.75 -0.09
7 400 0.1 1 1760 72.37 72.35 72.32 72.35 70.54 70.56 70.53 70.54 70.35 -0.20
8 400 0.1 1 1821 69.81 69.87 70 69.89 68.16 68.17 68.15 68.16 67.89 -0.27
9 400 0.1 1 1801 70.67 70.72 70.68 70.69 68.9 68.9 68.93 68.91 68.69 -0.22
10 400 0.1 1 1798 70.88 70.87 70.65 70.80 68.95 68.95 68.96 68.95 68.80 -0.15
11 400 0.1 1 1801 70.72 70.69 70.66 70.69 69.01 69.02 69.00 69.01 68.69 -0.32
12 400 0.1 1 1750 72.75 72.76 72.74 72.75 70.80 70.77 70.77 70.78 70.75 -0.03
13 400 0.1 1 1799 70.75 70.74 70.76 70.75 68.74 68.77 68.74 68.75 68.75 0.00
14 400 0.1 1 1768 72 72.00 72.02 72.01 70.18 70.13 70.18 70.16 70.01 -0.16
15 400 0.1 1 1792 71.05 71.01 71.05 71.04 69.13 69.20 69.14 69.16 69.04 -0.12
16 400 0.1 1 1743 73.03 72.99 73.07 73.03 71.26 71.27 71.29 71.27 71.03 -0.24
17 400 0.1 1 1767 72.05 72.05 72.06 72.05 69.72 69.71 69.72 69.72 70.05 0.34
18 400 0.1 1 1766 72.08 72.05 72.05 72.06 70.13 70.14 70.13 70.13 70.06 -0.07
19 400 0.1 1 1800 70.69 70.75 70.76 70.73 68.76 68.79 68.75 68.77 68.73 -0.03
20 400 0.1 1 1765 72.08 72.08 72.15 72.10 70.11 70.1 70.13 70.11 70.10 -0.01



���	�� � 3 �������	
������
���� ��	
�� 3

�����	�� � 3.1 ��������
�����������������������"�
�� 1 Complete randomized block 1

No. speed feed depth RPM Ra Rq Rt
(m/min) (mm/rev) (mm) (rev/min) 1 2 3 (ave) 1 2 3 (ave) 1 2 3 (ave)

1 256 0.6 1 1200 3.95 4.1 3.89 3.98 4.85 5.06 4.94 4.95 29.40 24.00 28.80 27.40
2 534 0.6 1 2500 4.07 3.46 3.23 3.59 5.12 5.01 4.72 4.95 28.20 34.20 31.70 31.37
3 363 1 1 1700 5.14 4.95 3.98 4.69 6.02 5.57 4.72 5.44 31.40 26.50 31.10 29.67
4 256 0.8 1 1200 3.54 4.91 3.15 3.87 4.70 6.19 4.58 5.16 50.30 56.70 36.90 47.97
5 363 0.8 1 1700 5.18 6.24 2.41 4.61 6.77 7.92 3.08 5.92 36.40 42.70 19.40 32.83
6 534 0.8 1 2500 2.99 5.25 4.33 4.19 4.09 6.40 5.65 5.38 27.30 33.10 39.90 33.43
7 534 1 1 2500 3.36 5.83 5.75 4.98 4.28 7.23 7.42 6.31 27.10 43.20 42.80 37.70
8 256 1 1 1200 6.49 4.3 4.47 5.09 8.27 5.07 5.51 6.28 44.00 27.60 35.90 35.83
9 363 0.6 1 1700 5.92 3.51 3.01 4.15 7.50 4.74 4.04 5.43 39.20 30.80 29.40 33.13



�����	�� � 3.2 ��������
�����������������������"�
�� 2 Complete randomized block 2

No. speed feed depth RPM Ra Rq Rt
(m/min) (mm/rev) (mm) (rev/min) 1 2 3 (ave) 1 2 3 (ave) 1 2 3 (ave)

1 256 0.6 1 1200 5.52 3.82 2.61 3.98 7.29 5.48 3.83 5.53 44.50 41.00 33.40 39.63
2 363 1 1 1700 4.7 5.12 4.94 4.92 5.99 6.62 6.57 6.39 33.40 39.20 46.50 39.70
3 534 0.8 1 2500 4.17 3.48 4.99 4.21 6.16 5.02 6.63 5.94 48.30 41.50 39.40 43.07
4 256 1 1 1200 5.5 4.12 3.5 4.37 6.59 5.52 4.75 5.62 69.00 42.10 60.00 57.03
5 534 1 1 2500 5.24 4.21 3.5 4.32 6.54 5.08 4.80 5.47 39.60 29.20 48.40 39.07
6 363 0.6 1 1700 3.2 4.15 3.15 3.50 4.51 5.38 4.53 4.81 42.20 32.00 30.20 34.80
7 363 0.8 1 1700 4.37 5.85 3.69 4.64 5.20 8.38 4.87 6.15 27.70 65.30 30.00 41.00
8 256 0.8 1 1200 4.68 3.88 3.81 4.12 5.90 5.02 4.91 5.28 34.10 43.00 32.90 36.67
9 534 0.6 1 2500 3.32 4.02 3.18 3.51 4.20 5.29 4.50 4.66 28.10 37.00 34.90 33.33



�����	�� � 3.3 ��������
�����������������������"�
�� 3 Complete randomized block 3

No. speed feed depth RPM Ra Rq Rt
(m/min) (mm/rev) (mm) (rev/min) 1 2 3 (ave) 1 2 3 (ave) 1 2 3 (ave)

1 534 1 1 2500 4.88 3.31 5.31 4.50 6.41 4.27 7.02 5.90 44.80 27.00 42.60 38.13
2 256 0.6 1 1200 4.05 4.76 3.24 4.02 5.24 5.96 4.47 5.22 30.40 19.80 34.30 28.17
3 534 0.8 1 2500 3.79 4.18 4.73 4.23 4.74 5.52 6.25 5.50 25.80 38.60 41.40 35.27
4 363 0.8 1 1700 5.45 3.82 5.7 4.99 7.12 5.38 7.67 6.72 41.90 34.50 46.80 41.07
5 256 0.8 1 1200 6.46 5.26 3.37 5.03 8.11 6.46 4.47 6.35 42.50 39.60 27.30 36.47
6 256 1 1 1200 5.5 5.86 4.36 5.24 7.50 7.56 5.58 6.88 69.00 42.10 60.00 57.03
7 534 0.6 1 2500 3.26 3.95 4.42 3.88 4.26 5.18 5.85 5.10 25.50 29.50 34.70 29.90
8 363 1 1 1700 5.47 3.7 3.85 4.34 7.53 4.52 5.05 5.70 54.20 26.40 29.80 36.80
9 363 0.6 1 1700 4.17 3.3 2.81 3.43 5.30 4.48 3.73 4.50 17.50 34.80 26.30 26.20



�����	�� � 3.4 ��������
�����������������������"�
�� 4 Complete randomized block 4

No. speed feed depth RPM Ra Rq Rt
(m/min) (mm/rev) (mm) (rev/min) 1 2 3 (ave) 1 2 3 (ave) 1 2 3 (ave)

1 256 0.6 1 1200 3.22 2.76 4.34 3.44 4.27 3.42 6.60 4.76 31.80 19.90 57.70 36.47
2 534 0.6 1 2500 4.6 3.47 3.05 3.71 6.05 4.62 4.16 4.94 37.80 30.50 28.50 32.27
3 256 1 1 1200 5.5 4.91 4.52 4.98 7.50 6.10 5.85 6.48 69.00 42.10 60.00 57.03
4 534 1 1 2500 5.02 5.11 5.05 5.06 6.70 5.82 8.11 6.88 40.00 45.40 50.30 45.23
5 256 0.8 1 1200 4.68 4.66 4.84 4.73 5.98 6.90 5.97 6.28 36.70 62.70 34.00 44.47
6 363 1 1 1700 5.32 4.36 5.6 5.09 6.58 5.63 6.82 6.34 27.00 31.00 34.40 30.80
7 363 0.8 1 1700 5.72 2.78 4.38 4.29 8.06 3.65 5.82 5.84 52.20 22.80 33.70 36.23
8 534 0.8 1 2500 3.38 4.00 4.78 4.05 4.30 5.10 5.90 5.10 25.80 40.80 35.50 34.03
9 363 0.6 1 1700 3.47 2.97 3.69 3.38 5.03 3.90 4.73 4.55 35.20 28.70 27.00 30.30



�����	�� � 3.5 ��������
�����������������������"�
�� 5 Complete randomized block 5

No. speed feed depth RPM Ra Rq Rt
(m/min) (mm/rev) (mm) (rev/min) 1 2 3 (ave) 1 2 3 (ave) 1 2 3 (ave)

1 534 0.8 1 2500 5.2 4.06 3.75 4.34 7.34 5.39 4.81 5.85 50.50 37.00 27.30 38.27
2 256 0.6 1 1200 4.4 3.97 3.92 4.10 5.52 5.09 5.69 5.43 28.50 28.20 35.50 30.73
3 256 0.8 1 1200 6.39 3.66 2.91 4.32 8.04 4.62 3.76 5.47 41.50 27.50 22.90 30.63
4 534 1 1 2500 5.25 5.12 4.49 4.95 6.89 6.67 5.73 6.43 40.30 46.50 35.70 40.83
5 363 0.8 1 1700 3.21 4.69 3.91 3.94 4.21 5.68 5.31 5.07 22.40 30.60 31.10 28.03
6 534 0.6 1 2500 2.51 2.78 3.48 2.92 3.66 4.45 5.19 4.43 16.20 32.20 48.00 32.13
7 363 1 1 1700 5.57 4.47 3.67 4.57 6.71 5.81 4.75 5.76 33.70 37.30 26.30 32.43
8 363 0.6 1 1700 4.2 2.81 3.89 3.63 5.24 3.55 5.33 4.71 30.20 20.90 31.70 27.60
9 256 1 1 1200 5.58 4.45 5.61 5.21 6.65 5.45 6.67 6.26 29.50 25.80 51.60 35.63



�����	�� � 3.6 ��������
�����������������������"�
�� 6 Complete randomized block 6

No. speed feed depth RPM Ra Rq Rt
(m/min) (mm/rev) (mm) (rev/min) 1 2 3 (ave) 1 2 3 (ave) 1 2 3 (ave)

1 534 0.8 1 2500 3.2 4.04 4.81 4.02 4.50 5.30 6.30 5.37 47.60 40.60 34.20 40.80
2 363 0.8 1 1700 3.82 4.92 5.6 4.78 4.90 7.01 8.01 6.64 43.70 55.80 55.30 51.60
3 363 1 1 1700 3.74 6.42 5.04 5.07 4.68 9.03 6.25 6.65 28.00 62.80 31.00 40.60
4 256 1 1 1200 5.51 4.71 5.42 5.21 6.64 5.69 7.86 6.73 30.10 26.80 61.00 39.30
5 534 1 1 2500 4.89 3.9 3.81 4.20 6.38 4.66 4.85 5.30 39.10 25.60 30.20 31.63
6 256 0.8 1 1200 3.9 5.16 3.3 4.12 4.85 7.00 4.17 5.34 22.30 43.80 22.40 29.50
7 363 0.6 1 1700 4.8 4.17 3.62 4.20 6.27 5.58 4.56 5.47 36.90 37.90 28.30 34.37
8 256 0.6 1 1200 3.83 5.67 2.4 3.97 4.97 7.16 3.10 5.08 26.30 42.10 19.70 29.37
9 534 0.6 1 2500 4.23 2.9 3.66 3.60 6.45 3.68 4.81 4.98 43.90 23.10 32.40 33.13



�����	�� � 3.7 ��������
������������������F��!��	�	�����"�
�� 1 Complete randomized block 1

No. speed feed depth RPM Dia  ���	���� Dia G�������
(m/min) (mm/rev) (mm) (rev/min) 1 2 3 (ave) 1 2 3 (ave) Exp. Dim. Err.

1 256 0.6 1 1200 68.00 68.01 67.99 68.00 66.38 66.36 66.35 66.36 66.00 -0.36
2 534 0.6 1 2500 67.98 68.00 68.01 68.00 66.20 66.19 66.21 66.20 66.00 -0.20
3 363 1 1 1700 68.04 68.02 68.00 68.02 66.48 66.50 66.45 66.48 66.02 -0.46
4 256 0.8 1 1200 68.02 68.01 68.00 68.01 66.58 66.08 66.08 66.25 66.01 -0.24
5 363 0.8 1 1700 68.00 68.01 68.00 68.00 66.02 66.01 66.02 66.02 66.00 -0.01
6 534 0.8 1 2500 67.98 68.00 67.99 67.99 66.17 66.18 66.16 66.17 65.99 -0.18
7 534 1 1 2500 68.01 68.01 68.00 68.01 66.07 66.06 66.05 66.06 66.01 -0.05
8 256 1 1 1200 68.00 68.02 68.01 68.01 66.27 66.35 66.25 66.29 66.01 -0.28
9 363 0.6 1 1700 68.02 68.04 68.04 68.03 66.05 66.06 66.08 66.06 66.03 -0.03



�����	�� � 3.8 ��������
������������������F��!��	�	�����"�
�� 2 Complete randomized block 2

No. speed feed depth RPM Dia  ���	���� Dia G�������
(m/min) (mm/rev) (mm) (rev/min) 1 2 3 (ave) 1 2 3 (ave) Exp. Dim. Err.

1 256 0.6 1 1200 68.02 67.98 68.00 68.00 66.47 66.44 66.47 66.46 66.00 -0.46
2 363 1 1 1700 68.01 68.03 68.01 68.02 66.40 66.41 66.40 66.40 66.02 -0.39
3 534 0.8 1 2500 68.01 68.00 68.02 68.01 65.97 65.97 65.94 65.96 66.01 0.05
4 256 1 1 1200 68.04 68.02 68.01 68.02 66.06 66.11 66.05 66.07 66.02 -0.05
5 534 1 1 2500 68.02 68.01 68.01 68.01 65.97 65.98 65.95 65.97 66.01 0.05
6 363 0.6 1 1700 68.05 68.02 68.01 68.03 66.29 66.23 66.26 66.26 66.03 -0.23
7 363 0.8 1 1700 68.03 68.05 68.01 68.03 66.38 66.39 66.39 66.39 66.03 -0.36
8 256 0.8 1 1200 68.00 68.01 68.03 68.01 66.35 66.30 66.37 66.34 66.01 -0.33
9 534 0.6 1 2500 68.02 68.03 68.02 68.02 66.10 66.12 66.08 66.10 66.02 -0.08



�����	�� � 3.9 ��������
������������������F��!��	�	�����"�
�� 3 Complete randomized block 3

No. speed feed depth RPM Dia  ���	���� Dia G�������
(m/min) (mm/rev) (mm) (rev/min) 1 2 3 (ave) 1 2 3 (ave) Exp. Dim. Err.

1 534 1 1 2500 68.00 67.98 68.01 68.00 65.99 65.92 65.93 65.95 66.00 0.05
2 256 0.6 1 1200 68.02 68.01 68.02 68.02 66.35 66.34 66.36 66.35 66.02 -0.33
3 534 0.8 1 1200 68.04 68.02 68.01 68.02 66.06 66.11 66.05 66.07 66.02 -0.05
4 363 0.8 1 1700 68.01 68.03 68.01 68.02 66.43 66.43 66.40 66.42 66.02 -0.40
5 256 0.8 1 1200 68.03 68.02 68.00 68.02 66.24 66.28 66.30 66.27 66.02 -0.26
6 256 1 1 1200 68.04 68.02 68.01 68.02 66.06 66.11 66.05 66.07 66.02 -0.05
7 534 0.6 1 2500 67.99 67.98 67.99 67.99 66.02 66.03 66.02 66.02 65.99 -0.04
8 363 1 1 1700 68.04 68.01 68.02 68.02 66.27 66.27 66.26 66.27 66.02 -0.24
9 363 0.6 1 1700 68.02 68.01 68.03 68.02 65.87 65.83 65.89 65.86 66.02 0.16



�����	�� � 3.10 ��������
������������������F��!��	�	�����"�
�� 4 Complete randomized block 4

No. speed feed depth RPM Dia  ���	���� Dia G�������
(m/min) (mm/rev) (mm) (rev/min) 1 2 3 (ave) 1 2 3 (ave) Exp. Dim. Err.

1 256 0.6 1 1200 68.02 68.00 68.01 68.01 66.41 66.39 66.39 66.40 66.01 -0.39
2 534 0.6 1 2500 68.02 68.02 68.02 68.02 66.03 66.03 66.04 66.03 66.02 -0.01
3 256 1 1 1200 68.05 68.02 68.02 68.03 66.15 66.12 66.10 66.12 66.03 -0.09
4 534 1 1 2500 68.02 68.01 68.00 68.01 65.90 65.94 65.92 65.92 66.01 0.09
5 256 0.8 1 1200 68.02 68.03 68.00 68.02 66.16 66.23 66.26 66.22 66.02 -0.20
6 363 1 1 1700 67.99 68.00 68.00 68.00 66.12 66.13 66.14 66.13 66.00 -0.13
7 363 0.8 1 1700 68.02 68.04 68.01 68.02 66.40 66.42 66.40 66.41 66.02 -0.38
8 534 0.8 1 2500 68.02 68.05 68.02 68.03 66.00 66.00 66.03 66.01 66.03 0.02
9 395 0.6 1 1700 68.03 68.05 68.01 68.03 66.48 66.46 66.45 66.46 66.03 -0.43



�����	�� � 3.11 ��������
������������������F��!��	�	�����"�
�� 5 Complete randomized block 5

No. speed feed depth RPM Dia  ���	���� Dia G�������
(m/min) (mm/rev) (mm) (rev/min) 1 2 3 (ave) 1 2 3 (ave) Exp. Dim. Err.

1 534 0.8 1 2500 68.04 68.02 68.01 68.02 66.20 66.21 66.19 66.20 66.02 -0.18
2 256 0.6 1 1200 68.01 68.00 67.98 68.00 66.38 66.39 66.40 66.39 66.00 -0.39
3 256 0.8 1 1200 68.01 68.03 68.00 68.01 66.29 66.25 66.24 66.26 66.01 -0.25
4 534 1 1 2500 67.99 68.00 68.01 68.00 66.21 66.20 66.20 66.20 66.00 -0.20
5 363 0.8 1 1700 68.00 68.01 68.00 68.00 66.38 66.40 66.41 66.40 66.00 -0.39
6 534 0.6 1 2500 68.01 68.03 68.04 68.03 66.11 66.12 66.12 66.12 66.03 -0.09
7 363 1 1 1700 68.01 67.98 68.00 68.00 66.26 66.28 66.26 66.27 66.00 -0.27
8 363 0.6 1 1700 68.04 68.01 68.02 68.02 66.30 66.29 66.30 66.30 66.02 -0.27
9 256 1 1 1200 68.02 68.01 68.01 68.01 66.35 66.45 66.42 66.41 66.01 -0.39



�����	�� � 3.12 ��������
������������������F��!��	�	�����"�
�� 6 Complete randomized block 6

No. speed feed depth RPM Dia  ���	���� Dia G�������
(m/min) (mm/rev) (mm) (rev/min) 1 2 3 (ave) 1 2 3 (ave) Exp. Dim. Err.

1 534 0.8 1 2500 68.03 68.01 68.03 68.02 66.10 66.12 66.12 66.11 66.02 -0.09
2 363 0.8 1 1700 68.02 68.00 68.00 68.01 66.24 66.25 66.26 66.25 66.01 -0.24
3 363 1 1 1700 68.00 68.00 68.00 68.00 66.07 66.06 66.07 66.07 66.00 -0.07
4 256 1 1 1200 68.03 68.01 68.01 68.02 65.52 65.54 65.52 65.53 66.02 0.49
5 534 1 1 2500 68.01 68.02 68.00 68.01 65.83 65.82 65.80 65.82 66.01 0.19
6 256 0.8 1 1200 68.01 68.02 68.01 68.01 66.45 66.45 66.45 66.45 66.01 -0.44
7 363 0.6 1 1700 68.03 68.04 68.01 68.03 66.31 66.32 66.30 66.31 66.03 -0.28
8 256 0.6 1 1200 68.03 68.01 68.01 68.02 66.30 66.33 66.30 66.31 66.02 -0.29
9 534 0.6 1 2500 68.00 68.00 68.00 68.00 66.02 66.01 66.01 66.01 66.00 -0.01



���	�� � 4 ����
����&!	&�	�
�����	�� � 4.1 ��������
����F !��&!	&�	�������������� !"	#�

No. speed feed depth RPM Ra(µm.) Rq(µm.) Rt(µm.)
(m/min) (mm/rev) (mm) (rev/min) 1 2 3 Ra(ave) 1 2 3 Rq(ave) 1 2 3 Rt(ave)

1 320 0.11 1 1465 2.95 2.58 2.41 2.65 3.88 3.67 3.52 3.69 20.07 21.98 22.45 21.50
2 430 0.1 1 1945 2.73 2.5 2.42 2.55 3.39 3.49 3.02 3.30 25.35 28.31 15.36 23.01
3 475 0.09 1 2137 2.92 2.97 2.52 2.80 3.30 3.76 3.52 3.53 41.47 35.96 38.14 38.52
4 270 1 1 1249 2.9 2.86 3.1 2.95 3.63 3.69 4.84 4.05 53.21 24.01 34.63 37.28
5 365 0.6 1 1682 3.9 3.44 4.25 3.86 4.92 4.87 4.26 4.68 29.01 48.25 50.43 42.56
6 420 0.9 1 1929 5.04 4.41 4.51 4.65 6.25 5.27 5.89 5.80 50.27 33.90 28.49 37.55
1 320 0.11 1 1471 2.71 2.95 3.21 2.96 3.49 3.85 4.50 3.95 25.37 43.48 32.84 33.90
2 430 0.1 1 1945 2.59 2.98 2.79 2.79 2.90 3.60 3.99 3.50 24.42 19.57 31.32 25.10
3 475 0.09 1 2141 2.91 2.95 2.58 2.81 3.82 4.05 3.85 3.91 27.42 43.19 36.73 35.78
4 270 1 1 1259 3.58 3.43 3.12 3.38 4.65 4.46 5.01 4.71 32.59 39.12 54.3 42.00
5 365 0.6 1 2663 4.1 4.27 4.08 4.15 5.21 5.42 5 5.21 29.38 39.33 45.23 37.98
6 420 0.9 1 1894 4.03 4.28 4.77 4.36 5.3 5.34 5.86 5.50 38 32.08 45.32 38.47
1 320 0.11 1 1450 2.62 2.57 3.04 2.74 3.36 3.41 3.77 3.51 20.99 27.81 25.79 24.86
2 430 0.1 1 1942 2.84 2.89 3.05 2.93 3.91 3.25 4.01 3.72 25.65 27.85 29.76 27.75
3 475 0.09 1 2124 3.09 2.9 2.85 2.95 4.31 4.21 4.25 4.26 35.68 39.3 40.4 38.46
4 270 1 1 1237 3.79 3.05 3.16 3.33 4.66 4.45 4.12 4.41 24.94 54 72.02 50.32
5 365 0.6 1 1684 4.15 4.29 3.42 3.95 5.42 5.27 4.1 4.93 45.1 39.34 34.33 39.59
6 420 0.9 1 1900 4.23 5.25 3.55 4.34 5.55 6.7 4.36 5.54 42.13 54.34 25.48 40.65



�����	�� � 4.2  ��������
����F !��&!	&�	������������F��!��	�	��

No. speed feed depth RPM Dia  ���	���� Dia G�������
(m/min) (mm/rev) (mm) (rev/min) 1 2 3 (ave) 1 2 3 (ave) Exp. Dim. Err.

1 320 0.11 1 1465 69.56 69.55 69.42 69.51 67.31 67.25 67.27 67.28 67.51 0.23
2 430 0.1 1 1945 70.33 70.37 70.37 70.36 68.15 68.11 68.12 68.13 68.36 0.23
3 475 0.09 1 2137 70.73 70.74 70.79 70.75 68.55 68.55 68.61 68.57 68.75 0.18
4 270 1 1 1249 68.8 68.76 68.84 68.80 66.43 66.45 66.45 66.44 66.80 0.36
5 365 0.6 1 1682 69.04 69.02 69.06 69.04 66.76 66.75 66.76 66.76 67.04 0.28
6 420 0.9 1 1929 69.23 69.3 69.27 69.27 66.99 67.02 67.03 67.01 67.27 0.25
1 320 0.11 1 1471 69.26 69.24 69.21 69.24 66.95 66.98 66.98 66.97 67.24 0.27
2 430 0.1 1 1945 70.45 70.32 70.3 70.36 68.11 68.09 68.15 68.12 68.36 0.24
3 475 0.09 1 2141 70.59 70.61 70.59 70.60 68.42 68.45 68.41 68.43 68.60 0.17
4 270 1 1 1259 68.28 68.29 68.28 68.28 65.98 65.95 65.98 65.97 66.28 0.31
5 365 0.6 1 2663 69.89 69.86 69.8 69.85 67.56 67.59 67.57 67.57 67.85 0.28
6 420 0.9 1 1894 70.59 70.57 70.57 70.58 68.29 68.28 68.29 68.29 68.58 0.29
1 320 0.11 1 1450 70.24 70.24 70.24 70.24 67.99 67.98 67.99 67.99 68.24 0.25
2 430 0.1 1 1942 70.45 70.49 70.47 70.47 68.25 68.28 68.29 68.27 68.47 0.20
3 475 0.09 1 2124 71.1 71.22 71.16 71.16 68.98 69.02 69.01 69.00 69.16 0.16
4 270 1 1 1237 69.72 69.36 69.32 69.47 67.11 67.1 67.12 67.11 67.47 0.36
5 365 0.6 1 1684 69.01 69.02 68.99 69.01 66.79 66.8 66.8 66.80 67.01 0.21
6 420 0.9 1 1900 70.33 70.45 70.31 70.36 68.12 68.12 68.14 68.13 68.36 0.24
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����� � 2.13  !�� Interaction Plot ����&� Dimensional Error
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�������� � 2.1  !��
��	�������� MANOVA for Speed

�������� � 2.2  !�� SSCP Matrix (adjusted) for speed
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�������� � 2.3  !�� Eigen Analysis for speed

�������� � 2.4  !������� MANOVA for feed
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�������� � 2.5  !�� SSCP Matrix (adjusted) for feed

�������� � 2.6  !�� Eigen Analysis for feed
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�������� � 2.7  !�� Tukey 95.0% Simultaneous Confidence Interval for Ra

�������� � 2.8  !�� Tukey Simultaneous Test for Ra
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�������� � 2.9  !�� Tukey 95.0% Simultaneous Confidence Interval for Dimensional error

�������� � 2.10  !�� Tukey Simultaneous Tests for Dimensional error
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�������� � 2.13  !��
��	���������&� Means ��� Ra  �� Dimensional error

��������  � 2.14  !��
��	�������� Regression Analysis : Ra versus feed , speed
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��������  � 2.15  !��
��	�������� Regression Analysis : Dimensional error versus feed ,
speed , speed*feed
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�������� � 2.16     !��
���X�
�Y�Z�
!"
�� Regression for Ra and Dimensional error
(�������� � 2.14  ���������� � 2.15)

Speed Feed Ra Dimensional error
m/min mm/rev µm mm
250 0.08 3.62 0.29
250 0.12 3.88 0.26
250 0.16 4.15 0.24
250 0.2 4.41 0.21
300 0.08 3.61 0.27
300 0.12 3.88 0.24
300 0.16 4.14 0.22
300 0.2 4.41 0.19
350 0.08 3.60 0.25
350 0.12 3.87 0.22
350 0.16 4.14 0.19
350 0.2 4.40 0.17
400 0.08 3.60 0.22
400 0.12 3.86 0.20
400 0.16 4.13 0.17
400 0.2 4.39 0.15
450 0.08 3.59 0.20
450 0.12 3.86 0.18
450 0.16 4.12 0.15
450 0.2 4.39 0.12
500 0.08 3.58 0.18
500 0.12 3.85 0.15
500 0.16 4.12 0.13
500 0.2 4.38 0.10
550 0.08 3.58 0.16
550 0.12 3.84 0.13
550 0.16 4.11 0.10
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������
����� � 3.6  !�� Interaction Plot ����&� Ra
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������
����� � 3.7  !�� Test for Equal Variances ����&� Ra

������
����� � 3.8  !���	�"��#���!������$�"%�����&� Dimensional Error
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������
����� � 3.9  !�� Histogram plot ����&� Dimensional Error
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����� � 3.10  !���	�"���������	�" ����	� ����&� Dimensional
Error
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������
����� � 3.11  !���	�"��#��
������$�"%�����&� Dimensional
Error

������
����� � 3.12  !��Main Effects Plot ����&� Dimensional Error
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������
����� � 3.13  !�� Interaction Plot ����&� Dimensional Error

������
����� � 3.14  !�� Test for Equal Variances ����&� Dimensional
Error
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�������� � 3.1  !��
��	�������� MANOVA for feed

�������� � 3.2  !��
��	�������� Eigen Analysis for feed
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�������� � 3.3  !��
��	�������� SSCP Matrix (adjusted) for feed

�������� � 3.4  !��
��	�������� Tukey 95.0% Simultaneous CI Response Ra All Pairwise
of feed



161

�������� � 3.5  !��
��	�������� Tukey Simultaneous  Response Ra All Pairwise of feed

�������� � 3.6  !��
��	�������� Tukey 95.0% Simultaneous CI Response Dimensional
error All Pairwise of Feed
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�������� � 3.7  !��
��	�������� Tukey Simultaneous Response Dimensional error All
Pairwise of Feed

�������� � 3.8  !��
��	�������� MANOVA for speed
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�������� � 3.9  !�� SSCP Matrix(adjusted) for speed

�������� � 3.10  !�� Eigen Analysis for speed
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�������� � 3.11  !��
��	�������� Tukey 95.0% Simultaneous CI Response Ra All Pairwise
of Speed

�������� � 3.12  !��
��	�������� Tukey Simultaneous Response Ra All Pairwise of Speed
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�������� � 3.13  !��
��	�������� Tukey 95.0% Simultaneous CI Response Dimensional
error All Pairwise of Speed

�������� � 3.14  !��
��	�������� Tukey Simultaneous Response Dimensional error All
Pairwise of Speed
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�������� � 3.15  !��
��	�������� ANOVA for Ra

�������� � 3.16  !��
��	�������� ANOVA for Dimensional error



167

�������� � 3.17  !�� Least squares Means for Ra

�������� � 3.18  !�� Least squares Means for Dimensional error
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�������� � 3.19  !��
��	�������� Regression Analysis : Ra versus feed , speed

�������� � 3.20  !��
��	�������� Regression Analysis : Dimensional error versus feed ,
speed
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�������� � 3.21    !��
���Y�
�Z�!"
�� Regression for Ra and Dimensional error
(�������� � 3.19  �� �������� � 3.20)
Speed Feed Ra Dimensional error
m/min mm/rev µm mm
250 0.4 3.35 0.37
250 0.8 4.45 0.38
250 0.12 2.58 0.35
250 0.16 2.69 0.36
300 0.4 3.29 0.32
300 0.8 4.39 0.33
300 0.12 2.52 0.30
300 0.16 2.63 0.31
350 0.4 3.24 0.27
350 0.8 4.34 0.28
350 0.12 2.47 0.25
350 0.16 2.58 0.26
400 0.4 3.18 0.22
400 0.8 4.28 0.23
400 1.2 5.38 0.25
400 1.6 6.48 0.27
450 0.4 3.13 0.17
450 0.8 4.23 0.18
450 1.2 5.33 0.20
450 1.6 6.43 0.22
500 0.4 3.07 0.12
500 0.8 4.17 0.13
500 1.2 5.27 0.15
500 1.6 6.37 0.17
550 0.4 3.01 0.07
550 0.8 4.11 0.08
550 1.2 5.21 0.10
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������� �  �����	
��������������

������������ 
 1 ���������	������� �!"#�����$��#�%&�& 100 	� ���� 500
	� � %����������"#���� 1 ��� V = 300 m/min , Feed = 0.08 mm/rev ��� Depth of cut = 1
mm

������������ 
 2 ���������	��������#�"#�����$��#�%&�& 100 	� ���� 500
	� � %����������"#���� 1 ��� V = 300 m/min , Feed = 0.08 mm/rev ��� Depth of cut = 1
mm @�&�$������A�B�C&�����������&���� 4000 mm
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������������ 
 3 ���������	������� �!"#�����$��#�%&�& 100 	� ���� 500
	� � %����������"#���� 2 ��� V = 300 m/min , Feed = 0.1 mm/rev ��� Depth of cut = 1 mm

������������ 
 4 ���������	��������#�"#�����$��#�%&�& 100 	� ���� 500
	� � %����������"#���� 2 ��� V = 300 m/min , Feed = 0.1 mm/rev ��� Depth of cut
= 1 mm @�&�$������A�B�C&�����������&���� 4000 mm
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������������ 
 5 ���������	������� �!"#�����$��#�%&�& 100 	� ���� 500
	� � %����������"#���� 3 ��� V = 400 m/min , Feed = 0.08 mm/rev ��� Depth of cut = 1
mm

������������ 
 6 ���������	��������#�"#�����$��#�%&�& 100 	� ���� 500
	� � %����������"#���� 3 ��� V = 400 m/min , Feed = 0.08 mm/rev ��� Depth of cut = 1
mm @�&�$������A�B�C&�����������&���� 4000 mm
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������������ 
 7 ���������	������� �!"#�����$��#�%&�& 100 	� ���� 500
	� � %����������"#���� 4 ��� V = 500 m/min , Feed = 0.1 mm/rev ��� Depth of cut = 1 mm

������������ 
 8 ���������	��������#�"#�����$��#�%&�& 100 	� ���� 500
	� � %����������"#���� 4 ��� V = 500 m/min , Feed = 0.1 mm/rev ��� Depth of cut = 1 mm
@�&�$������A�B�C&�����������&���� 4000 mm
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������������ 
 9 ���������	������� �!"#�����$��#�%&�& 100 	� ���� 500
	� � %����������"#���� 5 ��� V = 400 m/min , Feed = 0.12 mm/rev ��� Depth of cut = 1
mm

������������ 
 10 ���������	��������#�"#�����$��#�%&�& 100 	� ���� 500
	� � %����������"#���� 5 ��� V = 400 m/min , Feed = 0.12 mm/rev ��� Depth of cut = 1
mm @�&�$������A�B�C&�����������&���� 4000 mm
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������������ 
 11 ���������	������� �!"#�����$��#�%&�& 100 	� ���� 500
	� � %����������"#���� 6 ��� V = 300 m/min , Feed = 0.12 mm/rev ��� Depth of cut = 1
mm

������������ 
 12 ���������	��������#�"#�����$��#�%&�& 100 	� ���� 500
	� � %����������"#���� 6 ��� V = 300 m/min , Feed = 0.12 mm/rev ��� Depth of cut = 1
mm @�&�$������A�B�C&�����������&���� 4000 mm
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������������ 
 13 ���������	������� �!"#�����$��#�%&�& 100 	� ���� 500
	� � %����������"#���� 7 ��� V = 500 m/min , Feed = 0.08 mm/rev ��� Depth of cut = 1
mm

������������ 
 14 ���������	��������#�"#�����$��#�%&�& 100 	� ���� 500
	� � %����������"#���� 7 ��� V = 500 m/min , Feed = 0.08 mm/rev ��� Depth of cut = 1
mm @�&�$������A�B�C&�����������&���� 4000 mm
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������������ 
 15 ���������	������� �!"#�����$��#�%&�& 100 	� ���� 500
	� � %����������"#���� 8 ��� V = 500 m/min , Feed = 0.12 mm/rev ��� Depth of cut = 1
mm

������������ 
 16 ���������	��������#�"#�����$��#�%&�& 100 	� ���� 500 	� � %��
��������"#���� 8 ��� V = 500 m/min , Feed = 0.12 mm/rev ��� Depth of cut = 1 mm @�&�$�
�����A�B�C&�����������&���� 4000 mm

������������ 
 17 ���������	������� �!"#�����$��#�%&�& 100 	� ���� 500
	� � %����������"#���� 9 ��� V = 400 m/min , Feed = 0.1 mm/rev ��� Depth of cut = 1 mm
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������������ 
 18 ���������	��������#�"#�����$��#�%&�& 100 	� ���� 500 	� � %�������
���"#���� 9 ��� V = 400 m/min , Feed = 0.1 mm/rev ��� Depth of cut = 1 mm @�&�$������A�
B�C&�����������&���� 4000 mm
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������� 	  ������	
������������	�	�
�������� � 1 Standard Normal Probabilities
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�������� � 2 Students* t + Distribution Critical Point
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�������� � 3 χ2 Critical Points
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�������� � 4 F - Distribution
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�������� � 4 F + Distribution (Continued)
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�������� � 4 F + Distribution (Continued)
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�������� � 4 F + Distribution (Continued)
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�������� � 4 F + Distribution (Continued)
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�������� � 4 F + Distribution (Continued)
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�������� � 5 percent Points of the Normal Probability Plot Correlation Coefficient
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�������� � 6 Simulation Percentiles of b2
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